Three-dimensional determination of variability in colon anatomy: applications for numerical modeling of the intestine.
Precise knowledge of variability in colonic anatomy is of great importance for numerical modeling studies of the abdomen. This knowledge would allow the creation of personalized models for the gastrointestinal tract used for surgical simulations or in studies of virtual trauma. To determine the colonic configuration in the general population and define its variability by gender, age, and corpulence, the layout of the colon was determined via the following reference points: ileocecal junction, left and right colonic flexures, and colosigmoid junction (CSJ). Three-dimensional coordinates for each point were recorded on scanned sections of 100 healthy adults to examine the colonic layout under physiological conditions. Coordinates were repositioned in a new anatomical reference for comparison. The average points' coordinates, standard deviations, and distances between them were compared for each group. The right colonic flexure was the most variable point. The CSJ was the least variable. Gender affected mainly the height of the colonic flexures and the length of its segments. Age affected the length of the transverse mesocolon root. Corpulence affected both the position of the ileocecal and CSJs and the length of the right colon. Differences in size and perivisceral fat distribution between groups explained these differences. Three-dimensional anatomical models of the colon were defined for each group by statistical equations. These equations, combined with data concerning the actual lengths of the colonic segments, enable reconstruction of different anatomical models of the colon that are representative according to gender, age, and corpulence.